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m m m 

n;y \ta J V at? y # V (GAG) 0— «T?*>0 % 

y JBj&fc*I?fcSt!lfcfco-CV*5 (Arch. Biochem. 

Biophys. 374, 24-34 (2000); Trends Glycosci. Glycotechnol. 12, 
321-349 (2000))£ 1 5 CSotV^. 

a > KpW f-^fltRtt* n y^^S(GlcUA) t 

* MJ-* >&£(GalNAc)©i|9 iEU-»*(t3i»e>«***u*itt**t©# 
y v-JUfcSrJfrL-Cfc 0 , IH4frfe4tt£& (GlcUA 3 l-3Gal jS l-3Cal jS 
l-4Xyl01) ^^IT, 37^ y/<^f Ot!) ^«SK#*'fe^t5 
(Glycoproteins, ed. Gottschalk, A. (Elsevier Science, New York), 
pp. 491-517 (1972.) ; The Biochemistry of Glycoproteins and 
Proteoglycans, ed. Lennarz, W. J. (Plenum, New York), pp. 267- 
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371 (1980)). 

MIS ft. cDNA ^ n- = y^fcJ:oT» R# IKT 

tfA/A'af^ ^aS(GlcNAc) i GlcOA ©P5*« h 7 ^7s5-f 

= V ,Kn W f-y«E»©i:#¥ft©&^fifeKBB^1-5 / y = vvv 
b 7 y^7i7-if ft, »fft*03 y KO'ff^^KJ. Biol. 
Chem. 275, 24124-24129 (2000) ) T * £ if u - = > if & JlT ^ 4 

V\ -9 h 1) ©fclKj. Biol. Chem. 272, 14399-14403 (1997)) £ $ */ 
jfiL?f(Eur, J. Biochem. 264, 461-467 (1999) ) P> GlcUA > 7 I'* 7 x 
7-"fe*II (GlcAT-II) SSitfGalNAc h 7 7 a 7 — *? II (GalNAcT- 
II) #»«SJlTtt^5*s % ^ne>0**«r»-fc|»«t5ri#fflli" 

#31931*, t f3yKP^f>^ii«r = -Kt5DNA^ttf<' 
Wlflt-' tl cDNA 7*- #*©*-S7- KfcS-^ 



WO 03/012099 



3 



PCT/JP02/07859 



DN A-CfcS C &?£1BL, $ & ^fife t fc. 

(1) TIB (a) ~ ( c.) ©nT*ij&*0DN-Atr«#1-6'<* * — 
Tfco"^ fltTG (b) Xtt (c) CDNA#, TIB (-O Jltf (o) © 

5!l#-§--2 ItST 5 y It #-9- 1 ~ 8 0 2 Jl* T $ /®iB?!ia> 

fcS^w^Sfca-- KI-SDNAfc^trfcofcSK ). 

( a ) IB 58 # -5- 2 fcjSfr 5 T 5 / tt*#4 7 -8 0 2 £ il 5 7 5 / 
*EW**tf = - .KtSDNA. 

(b) _k!B (a) CEtCDNAfK HtSStDNAtfiittftDNA 
Xttw*l,5>0>DNA©tta6Eai© — f?£^1-$DNA i , ^f!)Vi?x 

( c ) iS^J##2 IIl*J»t5 7 $ / 4 7-8 0 2 T**£*l5 7 ? / 

mE^JKfc^T, ii>L<l4Mo7§;i#t*. # At fete 
4E& Lfc7 5 ,/ KEfll tr = - KtSD'NA. 

ay Kn^ffy Id, UDP-GalNAc j&> & GalNAc £K&f 5 . - . 

(udp i^y^y 5'-zyys^; GaiNAc tin - 7 -t ? & # ? ^ mm 

(p) ay Kn^f VC, UDP-GlcUA GlcUA 

(UDP«*yv?v s'-ryyutr, GicUA f±^/i^ p ymB&&x<t ■ ) 

(2) ftlfB (a ) tf> D N A > EM* 1 fcfcttS*.* v*?- p# 
f 6 3 3 - 2 9 0 0 tS^5DNAtfe5 l (1) KB*©"***— . 
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o) *y***#wtt-e*>s* (1) Xtt (2) KB*©"** 

(4) (1) ~ (3) ©^fftfrfcM*" 4 ' 

(5) TIE (a) ~ (c)' ©V^Tiia s ©DNA*^t5^^^- 
-Cfeo-C, S&fE (b) Xtt-(c) ®DNA#. TIE (4) *tf (*> » 

^ & £ * 1 5, * y / ^ ft ft a - K 1 1 v n 5 IU IE * * * - te i * ^ » 

(b) ±fB (a) fcE«ODNA*L<tta*DNAIt««ttttDNA 
Xriin&©DNA©«SI0©-»t*t5DNAi:, * b 'J ^ = 

(c) !H?!l#^2ti:*5tt575 / ®#^4 7- 8 0 2;C**JiS7 5 J 

Ktt L fc7 S y MR * $ tr * ft * 3 - * D N Ao 

(4) ayFMf^t. uup-GalNAc GalNAc ft(6^*f 

(o) ayKo>ff-y|C x UDP-GlcUA GloUA 

(udp»*p*:> 5*-::>; vifc^ gicUa * y»a*«r^t.) 

(6) UTE (a) ©DNA*, E*#* 1 fc*«t * * * 
^ 6 3 3- 2 9.0 0-e***t»P-NATr*5, (5) fcE«©»t*i* 
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(7) *:"<*fltjflSflr#tt"T?fc'5» (5) XI* (.6) |C|3®©^ff 

(8) (5) ~ (7) ©v^rix*l*teflB*©J&fiteifefrfc41TS 

O) TIE (a) XH: (b) ^^1-7 5 y munz^or 5 y gfeE 

wtsfltu *»otib w ) at; (b) 

(A) E?lJ#^2 fcfcttST 5 ylft4 7 ~ 8 0 2 T'^$ix5T*y 

ifeEJiJo (B) ±ta (A).fcj3^-c, 1 1> u < f4*fl©r $ y Bf#*ift, 

(-T) ^FMfy t, UDP-GalNAc J&»6 GalNAc ' 
(UDP ft* P S?^ 5'-- V y'WlZ, GalNAc ft N - 7 ir ^ 7 * h f * 

(n) ayKB/ff^K, UDP-GlcUA i&> 5> GlcUA Zfefe-fZ. 
(UDPtt^y^^ 5'--y>*«f, GlcUA ft P *ja*1\) 

(10) BMld'y/^^SriBS^Ififtt-CfcS (9) ©KK. ' 

(11) (9)Xft (10) KM© WSS*; GalNAc' 
TE-jRS(l)?*Sns**te*»a*5l8fc5l>fc < i t»£tr, T 
B-j»St(3>T*$*i5*«o«ji*«S. 

GldUA-GalNAc-R l (1) 
GalNAc-GlcUA-GalNAc-R l (3) 

GlcUA &tf GalNAc ft, HT*L t> IttIB WfcT'fc 5. -ft*' 
5 =5/ KlS^-Sr, R'ttttfcCS'&iSI-.) 
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(12) (9) :Xfi (l o) GlcUA ^ft^VT 

-$a(4)T^£:ft5«£$ < ^^£<> 
GalNAc-GlcUA-R l (2) 
GlcUA-GalNAc^GloUA-R 2 (4.) 

GlcUA, GalNAc, Rtf - tt, V^ftlt IttliS i: Pl^"C*fc5o R* 

te&;l<£g&^t-) 

(13) ( 9) Xtt ( 1 0 ) KBi©W*t» GalNAc ft***** 

GlcUA-GalNAc-R l (1) 
(GlcUA-GalNAc)n-GlcUA-GalNAc-R 1 (5) 
GalNAc- (GlcUA-GalNAc) n-GlcUA-GalNAc-R 1 (7) 

(1 4) (9) X\t (1 0) KEft^K*** GalNAc 
GlcUA *VK.T*-&*i2)'C***>***K***** X * 

fee 

GalNAc-GlcUA-R 2 (2) 
(GalNAc-GlcUA)n-GalNAc-GlcUA-R 2 (6) 
GlcUA- (GalNAc-GlcUA) n-GalNAc-GlcUA-R 2 (8) 

n ft lSl±0»ft**U.- GlcUA, GalNAc, *tf - ft, I*? 
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iifc lire fc Han?* $. *fc RMi^T^ b&M<om%7ji-t 0 ) 

(15) B^Ml .fcfcttSS* U** K#*4 9 5 ~ 2 9 0 0 "C 

t H=»> Kn ^y^jfcM (Hunan) ©ifcfe7 § > KBTQ t » 

C. elegans (T25233) £ U 5 Drosophila (AE003499) \Z £ ft 5 *g Utt (£> 

.BJWtt, GENETYX-MAC (/< — i?a* 10) = > f a - * 7° n / 7 A £ M 
RJT51 K^.-fVSrlB^O#-?B^«. DID*^-7I±-FI*-C 

^rV ^fctffcjJ? y * XT'* Lfco M©#* **I4=" — KBfllfcSSk, S 
©#y**tt, B'-ftitf-S'-jfeiRiJIiSt, 8JiJ?§§M=K> (ATG 
) t»Jfc3K> (TAA) fc#*Tij*'Lfc. H©#S$lte, -fy'hoyt* 

to 

m 3 (a)feit;(b)li, t h a> Ka^.f 
©ig^%/Tt„ ® 3 (a)*— — r-y ^ K • * 7 EUR L 

fc* GlcUA h5^^7i5-fKi'4jjit, a^Ko^ ft-f AC- 
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II, Sfctt, jS-Z/i'* ns^T?lBfttt, (I©Efch- 
= y Kn-fft-f AC-II ififcto (fcofch fctv; 

7-^f?n^fK ^7A|;7 
7°7^U *tt*ft©*ttlll£ (6- 0.4 ml) fcoPT\ 
tfl/fCo ^WflfSfP 2.$f (1, GlcUA 0 l-3GalNAch * fc tt % H$0 
GlcUA (2, [ 14 C]GlcUA)©||ffl&eir^1- 6 H 3 (b) * -.A-f y $ A ^ 
■7? K • #7 AJ&»fc0ttLfc. GalNAc . h 7 y* 7 s 7 -if fcJfc&M 
%uy Kp^^t-if AC-II *C?gflsLt. *IB<b«ff (*©l!8ah Sfc. 
tt, ay KMft-f AC-II ffifcttl (J§©;*L) fc*-/*-^**'* 
~?f K • * 7^1^77*7^ U <£ft^tl©jgffi®# (# 0.4.-B1) fco 
^T, JSiJWffife«:^«f Ut. *9.lifi»2llf'(l, GlcUAjS l-3GalNAch 
*fc», 2119 GalNAc (2, [ 5 H]GalNAc) ©gffiftt fc^t. 

=y Kp>T f : y^dt**©7*o-7*S:lv>T/N^ 7*9 *^if--y a 

yfr^fofec v-yirtM, is-y2\t>bm> ^-yaiitfctt. 

y4fi^M, v-~y 5 i*s&fl&, v-y 6 ftflti§> u-y7W:t®L i"- 

« 91 £ H 26 * 5 7L ft © ft k © 1 

(1) ■ 

^BE"***— fi, TE (a,) (c) ©^-fjij&»©DN-A 



WO 03/012099 



9 



PCT/JP02/07859 



5-<**--efc5 ({B.L. E*fl#-§-2 KfctfST 5 J -802 
-C^£il5 7 5 / HtEaia»&fc5 * W*frtr = -K1-5DNAfc£tf 

t>o*»<). 

(a) E8l#-§-2fc*5l757 5 /|*f4 7~8 0 2 T^$tL.57-;y 
ttE8l fc£tf * 9 9. & = - K1" 5 D N A„ 

(b) _hE (a ) £E*©DNAS£L< ttSfltDNAKlfcttttfcDNA 
XU:ft^D NA©lfc£EHl0-*&$r*-$-5DNA i , * h V = 

(c) EW#*2K:*5rt57§ 4 7~ 8 0 2 T*^^57^ 

«UB (b).Xtt (c). ODNAfi, TIE U) (n) <*>&ji£g& 

(^) a y Kb I* f UDP-GalNAc GalNAo fctEsfc-rS. 

(n) ayFD^fyc, UDP-GlcUA *>fe.GlcUA fctelH--5 D 
fc*S t s^FB'ffi'tt, GlcUA £ GalNAc ©ft •? £ L ~ <feW$L fe 
ft T-T-fc 19 . -t©#at55*## GlcUA T'fcS feOt GalNAc 1? 

£>5 t>© i ©3K*«r£ ^-CV*5. iot, GalNAc <E> IE & fi # if 5£ 5« 
* GlcUA 5 = ^ K b -ff yKJft5tOT*)D\ GlcUA £>fci£te# 
; .a7C*«# GalNAc "PJbSayFD-ffyKiJsttifeOTJiitf is, 

ttEXtttt&E-tt Lfc J: E?J#-§-2 K^tT 5 /®1B?IJ©7$ 
y-m#-§-4 7~ 8 0 2 T*^575 ; ^E?!!££tf * y<**tt\ t 
Kn>f ^ ©Mffittfc^l- 5 C fc 3 *iTV\5.- 

iw#t 2 tt'«i-7 $ y ^e?ii©t ^ y K«-9- 1-46 -ea* * *ust 5 



10 



• a i: ffl vn 5 r. it £ o , .^r»ft»«i -e 3 y k p 4 f v & * *s £ 

2X*^£ftZ7\ yftEWta - KtSDNAt'fcoT, 7S ^@#^ 
1-4 6-e**^5757 »E5«I«: = - Kt5Efllt:£*<SV^DNAJ 

oT J toT5y|EW1'li:7S;illofl fcfcx ffAXttlBte*©* 

V>««> fc'tifc^ = - Kt SDN Afcfcfcl" 

*-£&**h*o AfcttKi^'^KOTS/REaifcJb 

(IL-2) W7 5 /*EW + C Jb^^^f ^^»3£ft*y 
V* 5 (Science, 224, 1431 (1984)). h Z>%<0 f 9 %\* . gtefc 

^-^©jjBflc^tEfeiiS^-oE-Jllft-ifiS-^fcfcfc f » ifrfc-ofl 
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1 1 

= - KtiDNAi LT_hf3 (b) Rtf (c) ODNA^ 

JilB (b) 'r* h y v*fei*5ftj* 

3b#£rV N 5 (Sambrook, J. et al. , Molecular Cloning A Laboratory 
Manual, Second Edition, Cold Spring Harbor Laboratory Press 
(1989)^#$) D r* m; hfcfc#j t LT Jltfttfcfi; 50%* 

5 K, 4 X S S C » 50mM HEPE S (pH7.0), 10 X Denhardt' s 
solution, 100 /* g/ml -fr DM 42t TVN'f ^ V 94 

X£iir, j};l/>t*I£t2XSSC, O.l'/oSDSjll, 5CCTT? 0. 1 x 

ssc, o. i%sd smm-e$c&-tztkft&mtf e>*u5 B 

U 8 0 0 7 $ /flfe&Sa*btt£ * w<*®03§-£, 4 ~ 

4 0&£, &t L<(i4~2 0 > iDjfSK «4~ 1 0©'ftfcjS1- B 

1515 (<) Rff (B) ©M«&J£ttW\ na->/H7^7x7-f 
* V (UDP-GalNAc) %ft4#HX|V\ ayKo^f^C GalNAc 
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OgfSl t fcHJfc^Sc, St/, UDF-*'A'* * (UDP- 

GlcUA) LTJ§V\ n^FB^^C ClcUA 

y j, 4£#T'/^ 7!) ^ XtSDNA^^BtlB U) (n) 

43b\ kd-pJB'l^ = * F^f^Cft, .#a5E*tf* J GlcUATrfcS 
't>Ofc» GalNAc -efcStOt^S**^*^*-^'** *S^B^ 

StrfB (b)-Xtt (c) ODNAK iot = - KS iiS* y/^ 

• Gal0 l-3Gal|9 l-4Xyl (UDP-GlcUA) 

• GlcUA 3 l-3Gal J3 l-3Gal 0 l-4Xyl 0 1-0-Ser (UDP-GalNAc) 
.a-l.py^^a'jy (UDP-GalNAc) 

• by^fTlTVTnAf^ (UDP-Gal) 

• GlcNAc 0 l-3Gal 0 l-4GlcNAc 0 l-3Gal 0 l-4GlcNAc (UDP-Gal) 

4*5, a - hny#*J?a!JVi:tt,'- GlcUA0 l-3Gal 0 l-3Gal 0 1- ' 
4Xyl *&fc5 4*#**jil-CV*5. 4fctyi?IT*75'7BAf y 

GalNAc a 1-0-Ser/Thr i^t^TV^ 5„ 
. 4*5, iifa^iS^T, Gal \t$7t h-^ailfs Xyl 
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1 3 

&g&x Ser tt-fcU^Mfr, Thr ft* U*- y&M&ZtiZtiw U 
^SSeH^* *-fc{fcj$£ii,SDNAi:: J: 0 = — F £ti & ? wit 

##I ~46t^^57$ J *E*I«: = - Ki-SEWSr^-S^v^t?) 

tt6 3 3 - 2 9 0 0-eS**l5DNAT?fc5.' . 

Sti©****— *±, ftjfc-J- 5 = ^ Fn^ ^ H Iff if 

7% / ^#-§-4 7 - 8 0 2 T^StlS 7 5 ^ MJOfc'a- K 
tSDNA (7 5. l-46X'^Stl5T5 /|fij(fa- K1" 

< A > -< * * - K m& 5i tf D N A <0 il 

HUGE T'n-f'f ^ x - ;5"< - *5 T TKIAA0990J i Ltf 

5cDNAi> n — ^(GgnBank 7 ^ i? 3 ; AB023207) & L , 

U T , Xhol ft & £ tf 5'- 7 9 •< - (5* - 

CCCTCGAGGGGCTGCCGGTCCGGGC-3' (E?!i#-§- 3 )k J*Jk = K 

fe 138bp T»CfitiBi-5 Xhol ft 3'-7* 7 >T - (5*- 

CCCTCGAGCAATCTTAAAGGAGTCCTATGTA-3' <E?!l 4 ) ) /B ^ T P C R 



wo tuiuizvy? 

1 4 



'?C* ~ ******* flttf 5(y/v>*;» 
'^//^^**VK4 I 'C, Pfu#yy9— * (Stratageneft, 7*^ * 
y 7±/V-7#l) *J8^T\ 94° C "C 30 $K 55° C ? 30 *K 
72° C T- 180 #©*>f 34 t^f */V*T ? - * 0 £ 

<B>^* -05DN A^fJf £>SA 

rOi^li-^^-^HTft, COSM, 3LL-HI46lMi4ifO 

BjtfLH&Bl&fc , pGIR201 (Kitagawa, H. , and Paulson, J. C. (1994) J. 
Biol. Chem. .269, 1394-1401), pEF-BOS (Mizushima, S. , and Nagata, 
S. (1990) Nucleic Acid Res. 18, 5322), pCXN2(Niwa, H. . Yamanura, 
K. and Miyazaki, J. (1991) Gene 108, 193-200), pCMV-2 (-f-* h 
■?y ^ 9 V 9 (Eastman Kodak) 8 K P CEV18, pME18S ( % W h , Med. 
Immunol., 20, 27(1990)) X tt pSVL (7 7/^*7 *4 *x * * 

fjy *0*Mn*M«8*'*** , -0fc** b *» (L coli) 

fc, pTrcHis U ytfhn^MK PGEX (7 7 /W->7 
*tt«), P Trc99 (77^^ P&K233-3 (77 

/V7 ->7 ^tr^tf)^ PEZZZ18 (77/WV7 ^*r^ 
ttfth PCHHO <7 7A"**7 ^*T^ttl). PET 
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->tfc*[h pBAD hn^^ttft), pRSET (>f y If h n ^ yfrM) , 

PSE420 (4 >f h o ^yttK) DEMISE ©H^* t 

$ft, Clft fcfc^fc^S^S^* jJS0S*.£;h,5. -Li£<Z>^£ — < £ 
^-JRotTfefcKnHLSiHfii: pEF-bos i ©|ft#£fr*##* lv\ 
Sfc. ±1B DNA SriSa^-iitf^^ 9 E^ii A/*: DNA & 3 - p-f 5 
?^^?fiv-A — K£ <D®6-&* y/<?ff&JB9l1'5 J: 5 fc* 
fcSftfcfcCfcJfll^SrtfcT?^ MM"** *-*JBl^T*S*ft5 

-^7°^ K fc LTf40S*.tf 1/0^4 ^A, y ^S^-f/UBJIJ, 

His, FLAG, CBP ( # V =. JJ y /< f W) » GST {ffr*?J-*\s 

fttf**te7 7 w =7- - tuts: t *s RTtei ft 9 , w p 

V^fft©^* *-*fflV>3*£?*>-3T fcftfcfcftoTC, ±E DNA 

* it 81" 5 c tas-RTttfcJ: 5 fcfl*. tf ffl|R»*ft J: o T 
Wt« UT3p»fc^tt#*jB©aftSrfTofc*, h&IE DNA k 

* 9 9 - 1 o> m & * -t- 5 r t # Riig t? 5 . 

&#Bjh:H\ 0S*.tf±B<A>-eft$>ftfcDNA (PCRBrtf) * Xhol 
"CitfcU *rJf©'WJBfc* W «>BfJT" (New England Biolabs, Beverly, 
▼ D-fa-tySiffl), dCTP fttf dTTP *JBl^-C»£ttfc3fc«U BamHI 
"eJtffcLfc pGIR201protA(J. Biol. Chem. , 269, 1394-1401 (1994) )^ 

^-fcov^ttB*!: dATP t dGTP T?»^ttte**-*-5. - ft Id J: 9 
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#P>tlfc£r#£ P GIR201protA fct7*n-=y^U ±IB<A>"C# : 
e,tlfcDNAII±oT = -KS*l5DNAi, ***- + 0>f > 

*E7tffc£& Nhel ©r#£, l^^* * -pEF-BOS (Nucleic Acid Res., 
18, 5322 (1990)) <D Xbal tifAt * £ k I- J: 5 > * !J i" f ^ 

(2) #HWf1to&fr 

5DNA££tf t © t>£tf) III J:oTfci##*ft**ftfcfcM&ft 

tt, ftftffl&> **»«L (iflO * s fc*$i^ COS ®& 

(COS-l ftfi* COS-7 ft&$)« 3LL-HK46 » J& if O Hi A « ft fiS % *B§ 

1 (e. coii), fiii«, *ft, fc*ififcif#w**ii<5. $iftv* 
« ^ * * - Ki h fr* T S Mfc 1 5 r. i # t- § 5 # , ■■■ •« £ if p ef-bos 



WO 03/012099 PCT/JP02/07859 

17 

n >T f ^ £ jftit* © SUit * te JB V^ 5 C i # -e # 5 . 
(3) ayKP'ff^^itOliJS 

~ 8 0 2 "C?jj* ^ 7 5 /MEWfc = - K1" 5 D N A 5 JBSl^ 

*E2W«: = - K1"5DNASr.»»i-53BS'<^ ioT»Srte*$ 



1 8 



MMoM**"*^ ''MSG*!**. 
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* & h * « © *2> S ft ft ft 5 

His i©».'fr^^^^«fLTa^i*iitf, 

fcHttfrffiv^s £ flag ioB*^y/<^ftiLTi4$* 

iiff flag ft* as *jbv* a :^tt5. $ 6 icy > 
**«k*m\ Tib (a) x« (b) K^-rys / ^mmzzomm 

?fcfe£U i>pTB U) 21 If (n) ©«IjStt%*t5#I*w< 

(A) B?0#*2lCi3»t«T§ ^'Bfc»*4 7 - 8 0 2 "C^ $ ft 5.7 $ J 
KS3I. (B) ±12 (A) Kfc^T, 1 fc L< ttftfi©T 5 

(Y) 3 5/Kn>ffyt t UDP-GalNAc*»fe Gal'NAc *(E*i-5. 

(n) 3>Kn>f UDP-GlcUAi>& GlcUAtrte^i-5. 

(A) &tf (B) ©TSyWUtt^'WS^^^-fcBlTRMl 
fc (a) (c) ODNAKtDa-KSil57S/*E5l'-eJb5, 

±E (a)-Rtf (c) ODNA#a - KtST-^IEWKBLTftl! 
Lfcal 9 TfcS. U) AXf (b) fco^Ttt, **W'<^ ^-fcBB-U 
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-cbw ufcao T?fc*. 

1\ 7>;gSffl- 8 0 2*****7' 5 / HEW** fr 6 t>«* 
*S*KXli. ±IE (A) X* (B) (=^KB-f 

MB**®******* 1 ** mm. 

(5) $|0©£gi££& 

<l>**8m*** GalNAc flfe^flEX^TIB-iai^a)^^*^** 

GlcUA-GalNAc-R 1 • (l) • 
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2 1 

GalNAc-GlcUA-GalNAc-R 1 (3) 

< 2 >*n®Um* % GlcDA"ffc#flEatfTB-jR£(2)-C*4;h,5* 

GalNAc-GlcUA-R J (2) 
GlcUA-GalNAc-GlcUA-R 2 (4) 

< 3 GalNAc GlcUA tVtTSfi 

GlcUA-GalNAc-R 1 (l) . 
(GlcUA-GalNAc)n-GlcUA-GalNAc-R 1 (5) 
GalNAc- (GlcUA-GalNAc)n-GlpUA-GalNAc-R 1 (7) 

< 4>*%®&m%, GalNAc. GlcUA MtffcTE 
— tt5£(2)T*-3ti5*«fc»M£*aiSfc^fc< ffc-&tr\ TIB — 
jtt * (6) X V (8) £> § tf tl 5 H ^ OD it * & 0 

GalNAc-GlcUA-R 2 (2) 
(GalNAc-GlcUA) n-GalNAc-GlcUA-R 2 . (6) 
GlcUA- (GalNAc-GlcUA) n-GalNAc-GlclIA-R 2 (8) 
GalNAc tLTtt, * * Kv? JJ >R- GalNAc t < % 

UDP-GalNAc ##|:ffSLV\ 

GlcUA tt-£#£UTtt % ? * U*- V y V^-GlcLTA ##*.L< - , 
UDP-GloUA tffcCjff S LV>. 



wo vnvia&y 
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PCTiM'^^y hW.OO 0/2 7 4 

tfc,' ±IB< 3 4 >fc*5^Ti4» jBftfe GalNAc ' 

GlcUA «^^^^lu*^K^pStJ J ±IB"^^(l)^»( 2 )" C ^ $ ^ 

v o 

5R9fc*SV*TftfcMSftfeV^ *ftpHK («*tf PH6.5 8 
flE)'t?S***5- t#»*U< , a*pHTtltff«t*t61t 

3 0-4 OlCfiA («ttf 3 7t) *«**JiS. *fc = ^Kn-f 

'*JB1-5*««*** ifctffc*0*©£**fr 



WO 03/012099 PCT/JP02/07859 

2 3 

X, £ &!CttKJg1tir4(t: (3'-*^*T^y 5' -# * * M(PAPS) 

ft if) fcfiii^Sfe^^^Sr*#^:L«), =y Ko>f f yot^tlfS 

S fcfc, MW^* 9- tM&m&WmZ=i- K1"5 c DNAfc *■ 

(llIWIIta-KtScDNAH* 

Si - * - 5. 

DNA) H\ =y KB^f-yfc«»SSrte»1-5** (Xtt**ifr=»- 
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DNA) fcfc*£ktf-cjBi^Tt> J:^. 

(J. Biol. Chem. , 275(28), 21075-21080 (2000)) SrStf* 

(6) **H^p-^ 

*»W^P-^»4; E5!l#*l KfctfS** y*?-'K#*4 9 5 -2 
900, ff$Kli 6 3 3 - 2 9 0 0 $ ft5£3£BBfl'Xli* ©-ft 

*38W:/pr:/ri» E50#*i KiistfSS* y*f- Fif 4-9 5~2 
900, jflL<ft6 3 3 ~ 2 9 0 0 T?w Silitt* EJUXtt-t . 

[HMJ l] 
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( l ) *rtt t h ^ U = •> * I>7>^7i7-^ cDNA ro^y f /!)a^ 

n— — if {in silico cloning) 

fr-r £ DNA«F«9f .(T **)' © HUGE ynf^ ^t^*^-* ( HYPER 
LINK http://www. kazusa. or. jp/huge/) fc*SV*T » I" — fl©RJtSK*-( 
> (one transmembrane domain) J i r H y $ b vvu h y Is 7. 7 x. y — •£ 
7 7 % V — (gBlactosylitransf erase family) J £r — !7 — K fc tt^^ 
y -sn^ttr-afc. £©g*', -OO^ n — y(KIAA0990)#tf j£$*L 
fc(GenBank 7 * -fe i/ 3 y #■§■ ; AB023207) . r-O^c — &£iE?!l 
0»tlf*»b, 494bp © -5' -5fefH«RfH«* N-^y =• WWfc £ ft 5 "TIB ft # 
&5 3 o©£B& (H 1 $©MRP) *^tf 802fi©T5>/**»fe^-©^V 
'<*Jf* = — Ki-5 2406 bp ©, Jg-©*-:^ !) - ■r^^^'T'U-J.., 
&,fct*, 1.7kb T ; feo T# y T-r^^ibv-^-^/vSr^i-S t T-*S £ *l5 

(Hlfefll2#fi&) r©^n-y^t@^i-5 mRNA »i % 

t MfclBfc*JV*-C, m 5. 0 kb I^ttS: t #93 bMCiofc.- £© 
rfc*>€>, J;fB* «= -^0) cDNA ttistf£ft-cfc5 fc 
tH$jl575 y miE?lJ«, 91.728-Da ©**'<* StfcftS 1" 5 . ir» 
*ft'S«f?Hft»tttt» Kozak ©# il H^E^J (Nucleic Acids Res. 12, 
857-872 (1984)) t — & U i»0 % >f ^ 7 V - A ft- Jt => K^#. HQS 
■CbtLfcWtt ATG = K^©±»fc#fitfc. ' 

Kyte-Doolittle flt Fn/<'/-dtf(J. Mol. Biol. 157, 105-132 
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(19B2))K.J:D;ilH l *»«fc 17«©r§/M**»6ft*. 1*© 
«**»*tt«*#*fit5 I^Kfe^ft^fe. £fttt,-*B*T 
KL*D-y$ftT^5#<©, =f/t^JS*Ett^P a ^^^7x7 
— iffcfcftttft, II il*Hil***r»oli:Sr^ft**5t©1?fe5 

(Hi).' 

t > © 2 7 1 UDP-Gal:GalNAc a -R 3 1, 3-Gal Yy>^7^7~^ 
(GenBank 7 ^ a AF155582) & t U*C*5 9 , 

#A>#*V*5MBtt-<Mit>© UDP-Gai:GlcNAcj3-R 0 1,4-Gal Y7> 
77 II (GenBaak 7^-^711 AB024434) fcttfrfcftlH 

U tf & # $ ^ T ^ 5 , fcV^5£fc¥tf5-fc#"C** (Biochim. 
Biophys. Acta 1254, 35-53 (1999)). 

tfeflSo-C; a-KSftSTS /SEEA©!**^* CWl^^^ftfc 
*£*©£*»* 0 1,3-GlcUA ^7^7i7-^ (GlcAT-II) *5 J: U 5 
01,4-GalNAc 1.^^7x9-1? (GalNAoT-II) ©W*©J§tt*#t- 
5^T|6ttiS*iftSftfc. ^EllsfeSftfct h&fc*©^##, 

Caenorhabditis elegans tit it Drosophila V J A © * fcjttti $ ftfc. 
fc K C. ,leiaas*J:OtDrotophila'63|E©^^^^ltEWO#SO- 
»«*H1 Kl^i".- t hOB^Ott, C. elegans * Drosophila flJflt, 
*ft*ft, 36 33 it^ 42 ©ttnttfc*.l>TV^; ^feSoO*^ 
fjtt, V^-TftVT 5 V*«Htlfc DDD Sr. .**#*5//i'**«fc DVD fc£ 
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DXD — 7i^^B^1-5 t btlZ (Proc. Natl. Acad. 
Sci. U. S. A. 95, 7945-7950 (1998)). 

£ £> Ids t hy/A^a^i^ hCf-^^-^fef ^frofc. C © 
£# % £ © cDNA @B?IJ £ m-<D<f J 2>B?V (7 NT010274. 3) 

Cio cDNA ty; AEaifcfcifctfcl-aiiicJ:*); -Wit 

40 kb fcfcfc'SfiSft 5 **^ *©=»-K«#tt, H 2 5 fc» = 

14, GT/AG /W-/WCt£oT*3 <9 ^ -t ©ffif«|±«#E?lJ J: o T*4ixT 
V*fc. c©jtfc^f£, t > ©IT l 5 SffefeflclcSFiEl-S,, 
(2)."^*ttO*f*^y 3^h7>^7s?-1?fc3-Kt6DNA 

ft-£tr7°7* 5 K©«|g 

^©gr&ft^ y 3 W> h 7 ^X7ai7-if ^*3V^T, N-*Sg© 46 
©7 5 J fc«S*r£l^fc ^ y = ^7V^7 a 7 -if© cDNA ft PCR 
Tlflilfcc i-^t?*? x KIAA0990 cDNA ft£|M £ LT, Xhol * ^fr 
5' -7*7 -v- (5'-CCCTCGAGGGGCTGCCGGTCCGGGC-3' (BW#*3)); *3 £ 
tf % i^JJb = K^*»fo 138bp Tftfcflfctt-f* Xhol Mft^tf 3'-7'7l' 

- (5' -CCCTCGAGCAATCTTAAAGGAGTCCTATGTA-3* dB?U## 4 ) ) ft T 
i© *S =Sr =fT feo PCR 5(v/v) v 5 ^ * /u * * S/ K + T, Pfu # 

y^7-^ (Stratagene ft s 7 * i!)7t^'=7i+l) ftElVT, 
94° C 30 55° C T 30 igj>, 33 £ X? 72° C t? 180 g> © -fr -f 9 ft 34 
■tJ-f ^/vfTofc. d© PCR M#>ft Xhol X-ffiit U Wifto>miH-t:9 us 
<7%t}i (New England Biolabs tfc, Beverly, ^ if ^ ^ - -fc y ) x 
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dCTP XV'dTTP $rBV>T*P£ttKia-«l'fc. BamHI ^ ffi ft L * 
P GIR201protA(J. Biol. Chen,. 269, 1394-1401 (1994)) * * 9 KlOV^ 
Tt>H*fc, dATP fc dGTP T»£ttfc*«t*:. * b *l fc If * 
p GIR201 P rotA ^T^u— 

B*fc*****fc. JblBO.'***:^^*** Nhel % 
»x**r- p EF-B0S (Nucleic Acids Res. 18, 5322 (1990)) © Xbal 

:C ^7^5 Kit, ^y3^F5^7»?-^WO 46 

FuGENE (ffliK) 6 (Roche Molecular Biochemicals, X£) fcJlV^ 
^^-a^lCio-c/^^^K (6.7 n) * 100 wm?» 

(Amersham Pharmacia Biotech) 4° C X* 1 *»W h U 

gfe^t, ■. iaca«*t-sB» lt, GalNAc Yfy*?*?"-** GlcUA 

^^7x7-^ Gel*?*'* ® 7y ** fcfflv * ' 
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* if — xicM* *T ft£#©^ y = h 7 7 = 7 
L, &v*T?:l br-*fc, Hiiiiii i: LT/BV^ 

GalNAc h 7 7 * 7 -if ©ft£# t Itll, syKMfy©* 
y -t— (167 |»g), a-foy^^iJaUVd nmol), £ fi GlcUA 0 1- 
3Gal 3 l-3Gal 0 l-4Xyl 3 l-0-Ser(l nmol) fcffl V>fc 0 Sfc, GlcUA b 7 

7 a 7-if ©ft** t ITft, Kn-ffyO*!) -^-(167 /i • 

g), tfcfi Gal |3 l-3GaljS l-4Xyl(l nmol) fcfflUfc. Gal 1>7>^7x 

ti GlcNAc 0 l-3Gal 0 l-4GlcNAc j3 l~3Gal 0 l-4GlcNAc(l nmoDfe fl! V> fc. 
GalNAc h 7 V* 7 x. 7 —if ©7 yfc>T Kite, iff 30 pi tl:, f£B 
SLfct-X 10 /1 1, ftgftgg, 8. 57 UDP-[ 3 H] GalNAc (3. 60 x 

t 

10 6 dpm), 50 mM MESig©^, pH 6.5, 10 mM MnCl 2 , *5 £ ATP © 7- h 
y 171 fi M t-g-^i-Sja-g-tttrfflV^fc (J- Biochem. 117, 1083- 

1087 (1995)). . 

'y^-^IStt© 4 HfO-friSfcASft GlcUA h7^^7i 7 -f 
I(GlcAT-I)©7 yfe^f 30 jiltfc; WWiffl Lfctf-X 10 

Ml, 1 nmol Gal 0 l-3Gal 0 l-4Xyl, 14.3 ji M UDP-[ U C] GlcUA (1.46 x 
10 5 dpm), 50 mM MES pH 6.5, 33 ± 2 mM MnCl 2 £ ^^Tf 5 2g 

la £ ffl ^ (FEBS lett. 459, 415-420 (1999)) . GlcAT-II © 7 y 1r. 
<< fctt, ±*SH 30 m 1 ^K, ??SS Lfc tf-X 10 u U 167 M g © 
nVKcr^T^^W^y-r-v 14. 3 /iH UDP-[ l4 C] GlcUA (1. 46 x 10 s 
dpm), 50 mM Hf&T" h 3 <7 pH 5.6, ft «t XI 10 mM MnCl 2 
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/^T-V^;: (Glycobiology 7, 905-911 (1997)). Gal h57?7s7-«! 
© 7 ^>f fcft, 30 m1 BiiLf^-X 10 izh 

ftgg, 60 jrM UDP-[ 3 H]Gal' (5.30 x 10 E dpah 50 mM MES ttVft, pH 
6.5, 10 mM MnCl 2 , & J: ATP O^h U !>A^ 171 .ji M % f ft 5 . 
ftfcffl^fc.- E£fi£**37° C T< 1 I* IB 4 ttlt«» 

£*lfc£j*4fefe» t77T'/^ G-25 (7w-!-77^).^SL 

fci/!)y^*7^, * - >< - v * * * ~f ? K • * 7 , S tt . 

Dowex 1-X8 (P0 4 2 "S, 100-400 ^^2/*, Bio-Radtfc, 
^-./Hf^y h • * 7 AfcfflV^fc^/Uitffll!: ioT, UDP-[ 3 H]GalNAc. 
UDP-[ 14 C]GlcUA, Sfcttv UDP-[ 3 H]Gal A»6 #1 L fc (J. Biochem. 117,. 
1083-1087 (1995)5 J. Biol. Chem. 273, 6615-6618 (1998) I FEBS 
Lett. 459, 415-420 (1999); Glycobiology 7, 905-911 (1997); 
Glycobiology 7, 531-537 (1997)). @Jfc Lfc«*£jfc* & , 

ft 33 , lf§^fft»^T0l!)tl)ot, UDP-[U- 
"C]GlcUA(285.2 mCi/mmolk UDP-[ 3 H]GalNAc (10 Ci/mmolk $ <fc If; 
UDP-[ 8 H]Gal(15 Ci/mmol) ft , NEN Life Science Products tt**t>*A 
Lfc. 5fcg[Sfc<£ UDP-GlcUA, UDP-GalNAc *5 J: UDP-Gal it\ Sigma i» 

=iy K.n^^y (^ s?5*cf.6'*©3 ^ Kn^f-^aifc A £ 

ALfc..ft-fc»8U, Ampullaria (WiTyT*/^^^ ;V) £ £ 
J3 n — ? — ^ (EC3.2.1. 31) (Cornp; Biochem. Physiol. 

86B, 565-569 (1987)) tt; IllS.ft#t (3C&) d>bftft£ftfc e 
Gal J3 l-3Gal 6 l-4Xyl -fit. Nancy B. Schwartz 1$± *> b 
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M^Zfrfro $£M a - h n ^ *J a y ^ (Biochem. Biophys. Res.. 
Commun. 171, 729-737 (1990)) ft, S& — jKSSfc^tfc (E^) 
$ fife y^r-i?§|5^© 4 $1 (GlcUA |3 l-3Gal 0 l-3Gal /5 1- 

4Xyl) (J- Biol. Chen. 273, 33728-33734 (1998) ) £ £ tr . N-Tir^/V 
P y K b *> ^ (GlcUA j3 l-3GalNAc) *3 i GlcNAc 0 l-3Gal 0 l-4GlcNAc 
0 l-3Gal/3 l-4GlcNAc it. K. Yoshida1f± (^^b^I^^^^tt) 

A-^s^fc. <b^#jK:£$£ftfc y >tr-*s 4 «*-•* y (gicuaa i- 

3Gal 0 l-3Gal )3 l~4Xyl 0 1-0-Ser) . (Liebigs Ann. 1239-1257 (1996) )}i, 
T. Ogawa1#± (a^b*«F*M, ^5*) 36>e>]ft^*-ilfc. 

t y v'HTJST ->T P Afy it. Tettamanti t Pigman <D%& (Arch. 
Biochem. Biophys. 124, -45-50 (1968) ) KlfE o Tpi L t y i?17l 
Af ^J;, Arthrobacter ureafaciens & % <D i/ 7 V ? — {")• % 7 4 
38T») TffclLtftfc. Superdex (ffig) ^7\K HR10/30 
% 7 1* ft , Anersham Pharmacia. Biotech It (j'/t7, £ as.— x 

UDP-GlcUA UDP-GalNAc (D^-f il*»Srft*flc Ltfffl L7t$§£ 

{C&tt) £ix7t„ •teOS*flc*Stt , ,HDP-(51c0A, UDP-GalNAc S fc." 

14 UDP-Gal ft £ Lfc*£fcttgttttftW£ft 

te£ life 5 GlcAT-I GalNAc F7^77x7-t' I, = T 1 UDP- 
Gal :GalNAc a -R 0 1, 3-Gal 1- 7 > 7 7 i 7 - ^ ft i UDP- 
Gal :GlcNAc 0 -R 0 1, 4~Gal b7^^7i7-t'?SttiStttv5 B =. > 
ho-zi'ilT pEF-BOS ^f7^^7x^ Y Ltt^^OT?^ =x 
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< Ht« • T « * ^ * 3 h 9 ^ '* 7 * 9 ft * ** ^ $ ^ * * ° 
fc. rfc&oMtt, M**tfc*5"<>«** ai " ?B ^ yo * 5 

^-fc#fr*V^*tt«o GlcUA/GalNAc f7^7x7-fCfe 

GalNAc ©Mtt#»55*il# GloUA n?**^ 
#i-5-t>©-e*9. GlcUA GalNAc Tf^a^' 

n >f y tiftl" 5 © T* 5 i: v**. 5 . 




uVHO'f^^ (UDP-GlcUA) 
Gal/?l-3Gal/01-4Xyl (UDP-GlcUA). 
3 > h* n -f f - > (UDP-GalNAc) 
GlcUA/31-3Gal/?l-3Gal/ffl-4Xyl/31-0-Ser (UDP-GalKAc) 

a- Y o 'J (UDP-GalNAc) 

t^^§ITBl7^7PA?> 2J (UDP-Gal) 
GlcNAc >g l-3Gal/g l-4GlcWAc / ? l-3Gal ^3 l-4GlcNAc (UDP-Gal) 
ND ; frfflStl/f «0.1.p»l/il**/l*M)_ 



5.2 
ND 
1.4 

ND 
ND 
ND 
ND 



1) a- Y n U i/fc B»» y^-^GlcUA^l-SGal^l-SGal/Jl^l 
«Sfc(J. KoL Chem. 273, 33728-33734 (1998)). 

2) t y *HTBSi7 tt#»OGalHAc a l-O-Ser/ThrBSS^ 1 4 . 

(4)»*Rfc£j**©#£ ■ 
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S.^tit\t GlcUA t>7^^7x7-t'g^©4j$ftO*l^ 
0. 25M NH 4 HC0 3 /7- 7'a/V-^t¥lftLfc^-/'!-fy ^^7"? 

K •' * y J* & %^1t V jvUt&K £ v X'a ^ 1z B 4-B**E*&Jfcfc *"£tf 
ft&f&t 1 -* ltl?S^Stfc t :flilfc GalNAc f7 

7* 7--t?Ej££)fc* (» 120 H) 50 mM Rfc* 1 ' h V t? J*Wi 

pH 6.0 fr*tf 30 Ml ©Eft?***. 37° C T'-llfc, 100 mlU © s 
Arthrobacter aurescens {7 A* h * <* f 9 — • * *&© 
= yKn>f.f't-f AC-II (EC4.2.Z.5) ( ± it ¥ X s£ & * £ tt ( * 
JSC)) -eiftlt, *©8Hbtt£fFffiLfc. *itfc GlcUA f7^7 
x 7 (» 180 fig) tt, 100 mlU <0=iV K n W f- -J— H 
AC-II fr-^^r-T 5 30^ 1 © 50 mM ft*"*" h 3 !7 pH6. 0 fc*5^ 

X, *fcf±* 22 mlU © p-jfjVf xx ttX + S 30 m 1 © 0. 05M 
^ jc>^-7- h y •> Aftlfft, pH4. 5 t^jSVNT, 37° C T? — Bfe^-ffc t fc. 

GlcUA h7y^7i7-«Klt4j8ft^*ffe*i:B3 (a)H^I-. 

AC-II l:iot^il:|Sft^, SHI© [ U C] GlcUA * fctt[ u C] GlcUA 0. 
l-3GalNAc ©flfcg C f- 9 b hft B ^©tl**»&» GlcUA $£tt, 
3^ Kn^ff y©#'J ^-<D^iix^SS{C#S-r5 GalNAc Kis&£ ft, 
,3 l-3ft*«:J&ritLfc£.£as*tt3*t6. 

GalNAc h 7 7 zc7-i?EJ&£fi£$>©£#ri£li:fcia 3 (b)»C^i" D 
ftKSftfti&jfttttt. 3 y FMft-^ AC-II fc£^X&±\z®ik£ 
ft , &ltt 0 [ S H] GalNAc © & ft lC tT - * # JL fe ft ft .■ - © ft ft ^ , 
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GalNAc»Stt= ^ Ko>f f-y©#9 ■?"-<0#»7B**R:#fe*'5 GluUA 
fcte»*ti, /U-4&£«fi£Lfc£i#^<*ft*. 

KJ:©!***'*^**^* iOiH^fc^^'^ftt' GlcAT-II 
£ GalNAcT-II ©PiJCfitt^ay Ko^f 

(CLONETEC) jg£JfV^c e %V~V\L, 1 0 g <0# !> 7?*-Mb RNA fc 
ryy-ftfcc Jk#«K*^(>l * 109 cpm/pg), 

ftSJlfc 0.84 kb ayF.P^^IIMftifr (KIAA0990 
cDNA(GenBank 7 ^ "fe a >' # I AB023207) <D% $ K 631-1469 

y^S^ft (04). :oayKB>f^^)*SW6?tt' fc ^ 
3 yKn>ffvM7Pft/^^i^ # < 0*lfi®*E i: * IS 2r 
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3 5 



3 6 



U TIB (.a) ~ ( c ) ^?:M>0DNA*##t5^ 
oT, «E (b) XI* (O ODNA*. TIB U) 

♦ 2fc#»J*75/«Ml~ 8 0 2 1f**n6T5/»E^6« 

(a) |B^#t2HfcMt57v/H#^4 7~ 8 0 2 -C^^ST^ 

^iB^fc^fr*^*®* 3 "" KtSDNA. 

(b) .hfB (a) fcBtODNA*U<ft^«DNAP:tt«.«l4DNA 

Xtt iilbODNAO«E«0-»ft*'+* DNAt » * 

(c) B «*2fci8tt6T5/«#*4 7~ 8 0 2-e*S*i.-*T5/ 

*ttLfc7 5 /MWfc^tr^^^^Ktr-a-KtSDNA.^ 

(>f) 3 y pp^fyi;, UDP-GalNAcJ&»&GalNAcfcfc£1"5. 

(d) 3-yKo^>K, UDP-GlcUAfrbGicUAfc'fi£1"5. 
(UDPtt^^ 5'-ir/Sl^ GlcttAtt**** 
. 2 . BBI3 (a) ©DNA#, M#* 1 ** ' K *.* * 

3 3 - 2 9 OO^KSDNAtfc^ »** 1 -fc*t ^ 9 9 



3 
4 
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3 7 

5. TIB (a) ~ ( c ) O^-f Jli^D NAt^fi^^ 

oT, irfB (b) Xfi (c) ODNA^, TI5 U) Xtf (n) <Df&m 

( a ) IE 2 fcfctf 57 S ^ $#-§-4 7-8 0 2T*$n575 y 

^iB?iJ£-£ip* w-??g£=i- K"t£DN A„ 

(b) ±E (a) CEt©DNAf U<li^^DNAl:tiiW^DNA 
Xl*Ztlb<DDN AOigSlE^Jro — D N A £ , * I* y 

^h4^#TT^^7'y/^Xt5DNA 0 

(c ) E?iJ#-§-2 C*5lt57 5 ;lft4.7 - 8 0 2 T?^^.57$ ^ 

3 y h'D/f ^ Id, UDP-GalNAc;6^GalNAc£fe#1- 5 „ 
(UDPfi ? y 5'--.y^@?Sr, GalNAc«N-T-fe^;v^7 ^ Mf 5 

(n) 3 V K.n'f ^^fcl. UDP-GlcUA^^GlcUASrfe^-f 5o 

6. gtflE (a) ©DNAiJ, 1 left 5 * * K#^§- 6 
3 3~2 9 0 0t^$n5DNAf&5, ft*^ 5 fd|3ife6BSte^^ 

i 

o 



38 

9. TIB (A) Xtt (B) fc*t7S/»Ea**07S/»EH+ 

tW t, a»oVfj (<n (<=> o**is***t5M^^^ 

(A) BW#*2»ti8lt6T5y|l#f'4 7- 8 0 2^**n«75 / 
»E*I. (B) ±15 (A) lH<ttMO'7Uim 

(zf) ay Ko>f f-ylH, UDP-GalNAc^feGalNAc^fe^tSo 
"(UDPtt *5*>' B'--jy|fe, GaWActtN-7**A'*f7> 

(o) zt y Ko>f ^y C, UDP-GlcUA36»feGleUASrC^i"5- 

10. V/<^R#Rr*tt^fc*f**5 9fclB«OW*. 

11. II** 9 Xft 1 0 GalNAc&^ft&tfTlB-flS 

GlcUA-GalNAc-R 1 (1), 
GalNAc-GlcUA-GalNAc-R 1 - (3) 

GlcOAXtfGalNAc»; V>T ft t> file 4: *> 5 . tt^'J 

12. |**9Xttl 0 01c0Aft*#AtFTte-* i 
^(2)-C3%S*t5ll«l::«**** :]: ***"* < kt, * tr * TE ~^ 
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GalNAc-GlcUA-R* (2) 
GlcUA-GalNAc-GlcUA-R 2 (4) 
(❖A*. GlcUA. GalNAc, RTf . - it, l^"f tl *> ttlE t N fe? fe 5 . R J 

13. H#*9X»4 1 0 fcC«OWSiSr, 6alNAc{fc#flcR VGlcUAtt 

if»-&tr» TflB-Ka:(5)fttJ«(7)*»6>»tf^5«r*o«36*ife. 

GlcUA-GialNAc-R 1 (1) 

(GlcUA-GalNAc)n-GlcUA-GalNAc-R 1 (5) 

GalNAc-(GlcUA-GalNAc)n-GlcUA-GalNAc-R 1 (7) 

n tt 1 W±Og&£jj* GlcUA, GalNAc, SO 5 - it. V^T 
tutltrCi P^-Cfc5c 4fcR'lifitcI«r*t.) 
14.. f»*2S 9 X«t 1 0 KflBftOWX*, GalNAc{ft##£tfGlcUAtfc 

it^tr» TI5-«a:(6)ftU5(8) j»feltfh,5McM*Si 

GalNAc-GloUA-R 2 (2) 
(GalNAc-GlcUA) n-GalNAc-GlcUA-R 2 (6) 
GlcUA-(GalNAc-GlcUA)n-GalNAc-GlcUA-R 2 (8) 
(fc**t». n l&'±©Sftfc* U GlcUA, GalNAc, RV - it, V^T 

1 5 . E8I»* 1 fcfctfS;* * K#*4 9 5 ^ 2 9 0 0t^§ 
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SEQUENCE LISTING 
<110> The New Industry Research Organization 
<120> syYu^f-yt^f 
Chondroitin synthetic enzyme 
<130> TLO 0210 
<150> JP 2001-234112 
<151> 2001-8-1 
<160> 4 

<170> Patentln version 3. 0 
<210> 1 
<211> 4565 . 
<212> DNA 
<213> Homo sapiens 
<220> 

<221> CDS • 
<222> (495).. (2900) 
<400> 1 

ggcgagctaa gccggaggat gtgcagctgc ggcggcggcg ccggctacga agaggacggg 
gacaggcgcc gtgcgaaccg agcccagcca gccggaggac gcgggcaggg cgggacggga 
gcccggactc gtctgccgcc gccgtcgtcg ccgtcgtgcc ggccccgcgt ccccgcgcgc 
gagcgggagg agccgccgcc acctcgcgcc cgagccgccg ctagcgcgcg ccgggcatgg 
tcccctctta aaggcgcagg ccgcggcggc gggggcgggc gtgcggaaca aagcgccggc 
gcggggcctg cgggcggctc gggggccgcg atgggcgcgg cgggcccgcg gcggcggcgg 
cgctgcccgg gccgggcctc gcggcgctag ggcgggctgg cctccgcggg cgggggcagc 420 
gggctgaggg cgcgcggggc ctgcggcggc ggcggcggcg gcggcggcgg cccggcgggc 480 
ggagcggcgc gggc atg gcc gcg cgc ggc egg cgc gec tgg etc age gtg 
Met Ala Ala Arg Gly' Arg Arg Ala Trp Leu Ser Val 
1 : 5- 10 

ctg etc ggg etc gtc ctg ggc ttc gtg ctg gcc teg egg etc gtc ctg 



60 
120 
180 
240 
300 
360 



530 



578 
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Leu Leu Gly Leu Val Leu Gly Phe Val Leu Ala Ser Arg Leu Val Leu 

15 20 25 

ccc egg get tec gag ctg aag cga gcg ggc cca egg cgc cgc gee age 626 
Pro Arg Ala Ser Glu Leu Lys Arg Ala Gly Pro Arg Arg Arg Ala Ser 

30 35 40 

ccc gag ggc tgc egg tec ggg cag gcg gcg get tec cag gee ggc ggg 674 
Pro Glu Gly Cys Arg Ser Gly Gin Ala Ala Ala Ser Gin Ala Gly Gly 
45 50 55 60 

gcg cgc ggc gat gcg cgc ggg gcg cag etc tgg cog ccc ggc teg gac 722 
Ala Arg Gly Asp Ala Arg Gly Ala Gin Leu Trp Pro Pro Gly Ser Asp 

65 70 75 

cca gat ggc ggc ccg cgc gac agg aac ttt etc ttc gtg gga gtc atg 770 
Pro Asp Gly Gly Pro Arg Asp Arg Asn Phe Leu Phe Val Gly Val Met 

80 85 90 

acc gec cag aaa tac ctg cag act egg gee gtg gec gee tac aga aca 818 
Thr Ala Gin Lys Tyr Leu Gin Thr Arg Ala Val Ala Ala Tyr Arg Thr 

95 100 105 

tgg tec aag aca att cct ggg aaa gtt cag ttc ttc tea agt gag ggt 866 
Trp Ser Lys Thr He Pro Gly Lys Val Gin Phe Phe Ser Ser Glu Gly 

110 115 120 . 

tct gac aca tot gta cca att cca gta gtg cca eta egg ggt gtg gac 914. 
Ser Asp Thr Ser Val Pro He Pro Val Val Pro Leu Arg Gly Val Asp 
125 130. 135 140 

gac tec tac' ccg ccc cag aag aag tec ttc atg atg etc aag tac atg 962 
Asp Ser Tyr Pro Pro Gin Lys Lys Ser Phe Met Met Leu Lys Tyr Met 

145 150 155 

cac gac cac tac ttg gac aag tat gaa tgg ttt atg aga gca gat gat 1010 
His Asp His Tyr Leu Asp Lys Tyr Glu Trp Phe Met Arg Ala Asp Asp 
160 165 170 



gai* gug uau auw ttcw bo u o w 



1106 



1202 



1250 



Asp Val Tyr lie Lys Gly Asp Arg Leu Glu Asn Phe Leu Arg Ser Leu 

175 180 185 

aac age age gag ccc etc ttt ctt ggg cag aca ggc ctg ggc acc acg 
Asn Ser Ser Glu Pro Leu Phe Leu Gly Gin Thr Gly Leu Gly Thr Thr 

190 195 200 

gaa gaa atg gga aaa ctg gec ctg gag cct ggt gag aac ttc tgc atg 1154 
Glu Glu Met Gly Lys Leu Ala Leu Glu Pro Gly Glu Asn Phe Cys Met 
205 /210 215 220 

ggg ggg cct ggc gtg ate atg age egg gag gtg ctt egg aga atg gtg 
Gly Gly Pro Gly Val He Met Ser Arg Glu Val Leu Arg Arg Met Val 

225 230 235 

ccg cac att ggc aag tgt etc egg gag atg tac acc acc cat gag gac 
Pro His He Gly Lys Cys Leu Arg Glu Met Tyr Thr Thr His Glu Asp 

240 245 250 

gtg gag gtg gga agg tgt gtc egg agg ttt gca.ggg gtg cag tgt gtc 
Val Glu Val Gly Arg Cys Val Arg Arg Phe Ala Gly Val Gin Cys Val 

255 260 265 

tgg tct tat gag atg cag cag ett ttt tat gag aat tac gag cag aac 1346 
Trp Ser Tyr Glu Met Gin Gin Leu Phe Tyr Glu Asn Tyr Glu Gin Asn 

270 275 • 280 

aaa aag ggg tac att aga gat etc cat aac agt aaa att cac caa get 
Lys Lys Gly Tyr He Arg Asp Leu His Asn Ser Lys lie His Gin Ala 
• 285 290 295 300 

ate aca tta cac ccc aac aaa aac cca ccc tac cag tac agg etc cac 
lie Thr Leu His Pro Asn Lys Asn Pro Pro Tyr Gin Tyr Arg Leu His 

305 310 315 

age tac atg ctg age cgc aag ata tec gag etc cgc cat cgc aca ata 
Ser Tyr Met Leu Ser Arg Lys lie Ser Glu Leu Arg His Arg Thr lie 



1298 



1394 



1442 



1490 
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320 325 330 

cag ctg cac cgc gaa att gtc ctg atg age aaa tac age aac aca gaa 1538 
Gin Leu His Arg Glu He Val Leu Met Ser Lys Tyr Ser Asn Thr Glu 

335 . 340 345 

att cat aaa gag gac etc cag ctg gga ate cct ccc tec ttc atg agg 1586 
He His Lys Glu Asp Leu Gin Leu Gly He Pro Pro Ser Phe Met Arg 

350 355 360 

ttt cag ccc cgc cag cga gag gag att ctg gaa tgg gag ttt ctg act 1634 
Phe Gin Pro Arg Gin Arg Glu Glu lie Leu Glu Trp Glu Phe Leu Thr 
365 ■ 370 375 380 

gga aaa tac ttg tat teg gca gtt gac ggc cag ccc cct cga aga gga 1682 
Gly Lys Tyr Leu Tyr Ser Ala Val Asp Gly Gin Pro Pro Arg Arg Gly 

385 390 395 

atg gac tec gec cag agg gaa gee ttg gac gac att gtc atg cag gtc 1730 
Met Asp Ser Ala Gin Arg Glu Ala Leu Asp Asp He Val Met Gin Val 

400 405 410 

atg gag atg ate aat gee aac gec aag acc aga ggg cgc ate att gac 1778 
Met Glu Met He Asn Ala Asn Ala Lys Thr Arg Gly Arg He He Asp 

415 420 425 

ttc aaa gag ate cag tac ggc tac cgc egg gtg aac ccc atg tat ggg ■ 1826 
Phe Lys Glu He Gin Tyr Gly Tyr Arg Arg Val Asn Pro Met Tyr Gly 

430 435 440 

get gag tac ate ctg gac ctg ctg ctt ctg tac aaa aag cac aaa ggg 1874 
Ala Glu Tyr He Leu Asp Leu Leu Leu Leu Tyr Lys Lys His Lys Gly 
445 450 455 460 

aag aaa atg acg gtc cct gtg agg agg cac gcg tat tta cag cag act 1922 
Lys Lys Met Thr Val Pro Val Arg Arg His Ala Tyr Leu Gin Gin Thr 

465 470 475 * 

ttc age aaa ate cag ttt gtg gag cat gag gag ctg gat gca caa gag 1970 



Phe Ser Lys lie Gin Pbe Val Glu His Glu Glu Leu Asp Ala Gin Glu 

480 485 490 

ttg gcc aag aga ate aat cag gaa tct gga tec ttg tec ttt etc tea 
Leu Ala Lys Arg lie Asn Gin Glu Ser Gly Ser Leu Ser Phe Leu Ser 

495 500 505 

aac tec ctg aag aag etc gtc ccc ttt cag etc cct ggg teg aag agt 
Asn Ser Leu Lys Lys Leu Val Pro Phe Gin Leu Pro Gly Ser Lys Ser 

510 515 520 

gag cac aaa gaa ccc aaa gat aaa aag ata aac ata ctg att cct ttg 
Glu His Lys Glu Pro Lys Asp Lys Lys lie Asn He Leu lie Pro Leu 
525 530 '535 540 

tct- ggg cgt ttc gac atg ttt gtg aga ttt atg gga aac ttt gag aag 
Ser Gly Arg Phe Asp Met Phe Val Arg Phe Met Gly Asn Phe Glu Lys 

545 550 555 

acg tgt ctt ate ccc aat cag aac gtc aag etc gtg gtt ctg ctt ttc 
Thr Cys Leu He Pro Asn Gin Asn Val Lys Leu Val Val Leu Leu Phe 

560 565 570 

aat tct gac tec aac cct gac aag gcc aaa caa gtt gaa ctg atg aca 
Asn Ser Asp Ser Asn Pro Asp Lys Ala Lys Gin Val Glu Leu Met Thr 

575 580 585 

gat tac cgc att aag tac cct aaa gcc gac atg cag att ttg cct gtg 
Asp Tyr Arg He Lys Tyr Pro Lys Ala Asp Met Gin He Leu Pro Val 

590 595 600 

tct gga gag ttt. tea aga gcc ctg gcc ctg gaa gta gga tec tec cag 
Ser Gly Glu Phe Ser Arg Ala Leu Ala Leu Glu Val Gly Ser Ser Gin 
605 610 615 620 

ttt aac aat gaa tct ttg etc ttc ttc tgc gac gtc gac etc gtc ttt 
Phe Asn Asn Glu Ser Leu Leu Phe Pbe Cys Asp Val Asp Leu Val Phe 
625 - 630 635 
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act aca gaa ttc ctt cag cga tgt cga gca aat aca gtt ctg ggc caa 2450 
Thr Thr Glu Phe Leu Gin Arg Cys Arg Ala Asn Thr Val Leu Gly Gin 

640 645 650 

caa ata tat ttt cca ate ate ttc age cag tat gac cca aag att gtt 2498 
Gin He Tyr Phe Pro He He Phe Ser Gin Tyr Asp Pro Lys He Val 

655 660 665 

tat agt ggg aaa gtt ccc agt gac aac cat ttt gec ttt act cag- aaa 2546 
Tyr Ser Gly Lys Val Pro Ser Asp Asn His Phe Ala Phe Thr Gin Lys 

670 675 680 

act ggc ttc tgg aga aac tat ggg ttt ggc ate acg tgt att tat aag 2594 
Thr Gly Phe Trp Arg Asn Tyr Gly Phe Gly lie Thr Cys lie Tyr Lys 
685 690 695 700 

gga gat ctt gtc cga gtg ggt ggc ttt gat gtt tec ate caa ggc tgg 2642 
Gly Asp Leu Val Arg Val Gly Gly Phe Asp Val Ser He Gin Gly Trp 

705 710 715 

ggg ctg gag gat gtg gac ctt ttc aac aag gtt gtc cag gca ggt ttg 2690 
Gly Leu Glu Asp Val Asp Leu Phe Asn Lys Val Val Gin Ala Gly Leu 

720 725 , 730 

aag acg ttt agg age cag gaa gta gga gta gtc cac gtc cac cat cct 2738 
Lys Thr Phe Arg Ser Gin Glu Val Gly Val Val His Val His His Pro 

735 * 740 745 

gtc ttt tgt gat ccc aat ctt gac ccc aaa cag.tac aaa atg tgc ttg 2786 
Val Phe Cys Asp Pro Asn Leu Asp Pro Lys Gin Tyr Lys Met Cys Leu 

750 755 760 

ggg tec aaa gca teg ace tat ggg tec aca cag cag ctg get gag atg 2834 
Gly Ser Lys Ala Ser Thr Tyr Gly Ser Thr Gin Gin Leu Ala Glu Met 
765 770 775 780 

tgg ctg gaa aaa aat gat cca agt tac agt aaa age age aat aat aat 2882 
Trp Leu Glu Lys Asn Asp Pro Ser Tyr Ser Lys Ser Ser Asn Asn Asn 



WO 03/012099 rvuin*ra"w 

785 .. 790 795 ' 

ggc tea gtg agg aca gec taatgtccag ctttgctgga aaagacgttt 2930 
Gly Ser Val Arg Thr Ala 
800 



ttaattatct 


aatttatttt 


tcaaaaattt 


tttgtatgat 


cagtttttga 


agtcegtata 


2990 


caaggatata 


ttttacaagt 


ggttttctta 


cataggactc 


ctttaagatt 


gagctttctg 


3050 


aacaagaagg 


tgatcagtgt 


ttgcctttga 


acacatcttc 


ttgetgaaca 


ttatgtagca 


3110 


gaectgetta 


actttgactt 


gaaatgtacc 


tgatgaacaa 


aactttttta 


aaaaaatgtt 


3170 


ttcttttgag 


accctttgct 


ccagtcctat 


ggcagaaaac 


gtgaacattc 


ctgcaaagta 


3230 


ttattgtaac 


aaaacactgt 


aactctggta 


aatgttctgt 


tgtgattgtt 


aacattccac 


3290 


agattctacc 


ttttgtgttt 


tgtttttttt 


tttttacaat 


tgttttaaag 


ccatttcatg 


3350 


ttccagttgt 


aagataagga 


aatgtgataa 


tagctgtttc 


atcattgtct 


tcaggagagc 


3410 


tttccagagt 


tgatcatttc 


ccctcatggt 


actctgctca 


gcatggccac 


gtaggttttt 


3470 


tgtttgtttt 


gttttgttct 


ttttttgaga 


eggagtctea 


ctctgttacc 


caggctggaa 


3530 


tgcagtggcg 


caatcttggc 


tcactttaac 


ctccacttcc 


ctggttcaag 


caattcccct 


3590 


gcctttgcct 


cccgagtagc 


tgggattaca 


ggcacacacc 


accacgccca 


gctagttttt 


3650 


ttgtattttt 


agtagagacg 


gggtttcacc 


atgcaagccc 


agctggccac 


gtaggtttta 


3710 


aagcaagggg 


cgtgaagaag 


gcacagtgag 


gtatgtggct 


gttctcgtgg 


tagttcattc 


3770 


ggectaaata 


gacctggcat 


taaatttcaa 


gaaggatttg 


gcattttctc 


ttcttgaccc 


3830 


ttctctttaa 


agggtaaaat' 


attaatgttt 


agaatgacaa 


agatgaatta 


ttacaataaa 


3890 


tctgatgtac 


acagactgaa 


acacacacac 


atacacccta 


ateaaaaegt 


tggggaaaaa 


3950 


tgtatttggt 


tttgttcctt 


tcatcctgtc 


tgtgttatgt 


gggtggagat 


ggttttcatt 


40i0 


ctttcattac 


tgttttgttt 


tatcctttgt 


atctgaaata 


cctttaattt 


atttaatatc 


4070 






+++rtf era crt 


a f* n^r nr4*TQcf4* 
auCl/gXLagX 


Lag La L L ol L 






gggagtgtgt 


ttagtctgtt 


ttatttgcag 


taaaccgatc 


tccaaagatt 


tccttttgga 


4190 


aacgettttt 


cccctcctta 


atttttatat 


tccttactgt 


tttactaaat 


attaagtgtt 


4250 


ctttgacaat 


tttggtgctc 


atgtgttttg 


gggacaaaag 


tgaaatgaat 


ctgtcattat 


4310 


accagaaagt 


taaattctca 


gatcaaatgt 


gecttaataa 


atttgttttc- 


atttagattt 


4370 


caaacagtga 


tagacttgee 


attttaatac 


aegtcattgg 


agggctgegt 


atttgtaaat • 


4430 
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agcctgatgc tcatttggaa aaataaacca gtgaacaata tttttctatt gtacttttca 4490 

gaaccatttt gtctcattat tcctgtttta gctgaagaat tgtattacat ttggagagta 4550 

aaaaacttaa acacg 4565 

<210> 2 

<211> 802 . 

<212> PRT 

<213> Homo sapiens 

<400> 2 . 

Met Ala Ala Arg Gly Arg Arg Ala Trp Leu Ser Val Leu Leu Gly Leu 
1 5 10 15 

Val Leu Gly Phe Val Leu Ala Ser Arg Leu Val Leu Pro Arg Ala Ser 

. . 20 . 25 30 

Glu Leu Lys Arg Ala Gly Pro Arg Arg Arg Ala Ser Pro Glu Gly Cys 

35 40 45 

Arg Ser Gly Gin Ala Ala Ala Ser Gin Ala Gly Gly Ala Arg Gly Asp 

50 55 60 

Ala Arg Gly Ala Gin Leu Trp Pro Pro Gly Ser Asp Pro Asp Gly Gly 
65 70 75 80 

Pro Arg Asp Arg Asn Phe Leu Phe Val Gly Val Met Thr Ala Gin Lys 

85 90 95 

Tyr Leu Gin Thr Arg Ala Val Ala Ala Tyr Arg Thr Trp Ser Lys Thr 

100 105 110 

He Pro Gly Lys Val Gin Phe Phe Ser Ser Glu Gly Ser Asp Thr Ser ' 

115 120 125 

Val Pro He Pro Val Val Pro Leu Arg Gly Val Asp Asp Ser Tyr Pro 

130 135 140 

Pro Gin Lys Lys Ser Phe Met Met Leu Lys Tyr Met His Asp His Tyr 
145 •; 150 . 155 ' 160 

Leu Asp Lys Tyr Glu Trp Phe Met Arg Ala Asp Asp Asp Val Tyr He 



165 170 • 175 

Lys Gly Asp Arg Leu Glu Asn Phe Leu Arg Ser Leu Asn Ser Ser Glu , 

180 185 190 

Pro Leu Phe Leu Gly Gin Thr Gly Leu Gly Thr Thr Glu Glu Met Gly 

195 200 205 

Lys Leu Ala Leu Glu Pro Gly Glu Asn Phe Cys Met Gly Gly Pro Gly 

210 215 220 

Val lie Met Ser Arg Glu Val Leu Arg Arg Met Val Pro His He Gly 
225 230 235 240 

Lys Cys Leu Arg Glu Met Tyr Thr Thr His Glu Asp Val Glu Val Gly 

245 250 255 

Arg Cys Val Arg Arg Phe Ala Gly Val Gin Cys Val Trp Ser Tyr Glu 

260 ■ 265 270 

Met Gin Gin Leu Phe Tyr Glu Asn Tyr Glu Gin Asn Lys Lys Gly Tyr 

275 280 285 

He Arg Asp Leu His Asn Ser. Lys He His Gin Ala He Thr Leu His 

290 295 300 

Pro Asn Lys Asn Pro Pro Tyr Gin Tyr Arg Leu His Ser Tyr Met Leu 
305 310 315 320 

Ser Arg Lys He Ser Glu Leu Arg His Arg Thr He Gin Leu His Arg 

325. 330 335' 

Glu He Val Leu Met Ser Lys Tyr Ser Asn Thr Glu He His Lys Glu 

340 345 .350 

Asp Leu Gin Leu Gly lie Pro Pro Ser Phe Met Arg Phe Gin Pro Arg 

355 360 365 

Gin Arg Glu Glu He Leu Glu Trp Glu Phe Leu Thr Gly Lys Tyr Leu 

370 375 380 

Tyr Ser Ala Val Asp Gly Gin Pro Pro Arg Arg Gly Met Asp Ser Ala 
385 390 395 400 
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Gin Arg Glu Ala Leu Asp Asp He Val Met Gin Val Met Glu Met lie 

405 410 k 415 

Asn Ala Asn Ala Lys Thr Arg Gly Arg He lie Asp Phe Lys Glu He 

420 425 430 

Gin Tyr Gly Tyr Arg Arg Val Asn Pro Met Tyr Gly Ala Glu Tyr He 

435 440 445 

Leu Asp Leu Leu Leu Leu Tyr Lys Lys His Lys Gly Lys Lys Met Thr • 

450 455 460 

Val Pro Val Arg Arg His Ala Tyr Leu Gin Gin Thr Phe Ser Lys He 
465 470 475 480 

Gin Phe Val Glu His Glu Glu Leu Asp Ala Gin Glu Leu Ala Lys Arg 

485 490 495 

He Asn Gin Glu Ser Gly Ser Leu Ser Phe Leu Ser Asn Ser Leu Lys 

500 505 510 

Lys Leu Val Pro Phe Gin Leu Pro Gly Ser Lys Ser Glu His Lys Glu 

515 520 525 

Pro Lys Asp Lys Lys He Asn He Leu lie Pro Leu Ser Gly Arg Phe 

530 535 540 

Asp Met Phe Val Arg Phe Met Gly Asn Phe Glu Lys Thr Cys Leu lie 
545 550 555 .■ 560 

Pro Asn Gin Asn Val Lys Leu Val Val Leu Leu Phe Asn Ser Asp Ser 

565 570 575 

Asn Pro Asp Lys Ala Lys Gin Val Glu Leu Met Thr Asp Tyr Arg He 

580 585 590 

Lys Tyr Pro Lys Ala Asp Met Gin He Leu Pro Val Ser Gly Glu Phe 

595 * 600 605 

Ser Arg Ala Leu Ala Leu Glu Val Gly Ser Ser Gin Phe Asn Asn Glu 

610 615 620 

Ser Leu Leu Phe Phe Cys Asp Val Asp Leu Val Phe Thr Thr Glu Phe 



625 630 635 640 

Leu Gin Arg Cys Arg Ala Asn Thr Val Leu Gly Gin Gin lie Tyr Phe 

645 650 655 

Pro He He Phe Ser Gin Tyr Asp Pro Lys He Val Tyr Ser Gly Lys 

660 665 670 

Val Pro Ser Asp Asn His Phe Ala Phe Thr Gin Lys Thr Gly Phe Trp 

675 680 685 

Arg Asn Tyr Gly Phe Gly lie Thr Cys He Tyr Lys Gly Asp Leu Val 

690 695 700 

Arg Val Gly Gly Phe Asp Val Ser He Gin Gly Trp Gly Leu Glu Asp 
705 710 715 720 

Val Asp Leu Phe Asn Lys Val Val Gin Ala Gly Leu Lys Thr Phe Arg 

725 730 735 

Ser Gin Glu Val Gly Val Val His Val His His Pro Val Phe Cys Asp 

740 . 745 750 

Pro Asn Leu Asp Pro Lys Gin Tyr Lys Met Cys Leu Gly Ser Lys Ala 

755 760 765 

Ser Thr Tyr Gly Ser Thr Gin Gin Leu Ala Glu .Met Trp Leu Glu Lys 

770 775 780 

Asn Asp Pro Ser Tyr Ser Lys Ser Ser Asn Asn Asn Gly Ser Val Arg 
785 790 795 800 

Thr Ala 
<210> 3 
<211> 25 
<212> DNA 

<213> Artificial/Unknown 
<220> 

<223>. primer 
<400> 3 
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ccctcgaggg gctgccggtc cgggc 25 
<210> 4 
<211> 31 
<212> DNA 

<213> Artificial/Unknown 
<220> 

<223> primer 
<400> 4 

ccctcgagca atcttaaagg agtcctatgt a 31 
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